Usefulness of grading of neutrophil aggregate size by laser-light scattering technique for characterizing stimulatory and inhibitory effects of agents on aggregation.
We attempted to apply the particle counting method that employs laser-light scattering technique to quantify the change in numbers of neutrophil homotypic aggregates of 3 graded-sizes (small, medium and large). Ex vivo activation of human neutrophils by a chemotactic peptide, fMLP, predominantly produced small-sized aggregates (< 15 cells), and also, transiently, medium-sized aggregates (16-130 cells). Co-treatment of neutrophils with fMLP and cytochalasin B mainly produced medium-sized aggregates, with very few large-sized aggregates (> 130 cells). Interestingly, when protein kinase C was activated with phorbol 12-myristate 13-acetate small-, medium- and even large-sized aggregates of neutrophils were formed. Presence of extracellular calcium was required to produce these neutrophil aggregations. Both prostaglandin E2 (PGE2) and wortmannin, an inhibitor of phosphatidyl inositol 3-kinase (PI-3K), inhibited neutrophil aggregation, whereas dbcAMP, a cell permeable analog of cyclic AMP, did not, confirming that PGE2 causes neutrophil aggregation probably through PI-3K inhibition rather than activation of adenylate cyclase. These results suggest that the application of the light scattering technique to characterize human neutrophil aggregates by both size and numbers, has advantages over conventional optical turbulent aggregometry, in that it discriminates neutrophil aggregations produced by different mechanisms of intracellular signaling.